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FIELD EMISSION ELECTRON SOURCE AND MANUFACTURE THEREOF 




PROBLEM TO BE SOLVED: To provide a field 
emission electron source capable of executing 
an X-Y matrix drive by dividing a field emission 
region consisting of particulate of electron 
emitting material into pixels. SOLUTION: This 
field emission electron source includes an 
electron emission region, a gate electrode to 
extract electrons and a gate insulating layer, 
and a hole 3 or small hole provided in a 
support board 1 is filled with particulates 
consisting of electron emitting material, and a 
different cathode wiring 2 free of restriction on 
the material and composition to form the 
element is made practicable to intersect a gate 
electrode wiring 6 perpendicularly. Examples 
of the particulates of electron emitting material 
are a carbonic substance such as carbon- 
nanotube, diamond, graphite, etc., or boron 
nitride, silicon, gold, and platinum. 
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[##S3!#©i5B] 

WK«i*Tsy- f 

new?- *artm«)»ii : PJwa*«RfcER s - 

[I»3JB!2] «IB3^t«{cEK3ti**-;H*Aai 10 

■c**ct*»«4-rai»3OTii. 2x«3iBtg©m^ 
scam?*. 

[i**95] me^ttfflw^KDawft^B. 20 
a v 7 -y Fxt*f u =1 >©s&&^-c& set f 
znxm 1 . 2 30* 3 aa»©«*&tfl** «. 

[IM0B7] 3d3^KE**JI50W"axe£> WE 
>y»*l/ri!!lfflJ*JKJS-r*xei. WE33«S«±© 
«*aJWitHS4. y- 30 

[S*5J8S8] 3^«©CtIBgl£»r&X:fI<!:> DtT£ 

wwc*** e ft 4 a^«i*« Aiitf xe t . f * 

1 0 ] 3£J#*«K*T-»«««**RST4X 

«±. iwasit¥^«««feWW)«is*(a<"3*4xsi. 
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tax -cfnexftss* y&fc* o 

t, y- r *Wf»**8i-r4xa£, iwatf-wcas 

c nt$3t 1 1 ] mnteftmteox- i*zs vvtrnti' 

c niaon 1 2 ] Kraa^w***-*- *x«b. <bii£ 

>}c^ 7 - 1 1 ©i >-rn*» 1 3StBis©«wfeai«-^i®©sj 

im&m 1 3 ] tway- rn@**twr£x?i«. 11 
®4«sk#k «t o r tf t>n s c 4 i -r si**^ 7 
~ 1 2<D^rtiip 1 *E«©mwttHWf «©ws# 

4Ci?r#SS[<bTSI»*Ji7- 1 3©l»-Tto*>15BBtt 
[1**31 1 5 ] 1**^ 1 ~6 ©0»-Tto*> 1 ^IBi£©m 

So 

[|6l§©l^ifflftlttW] 
C 0 0 0 1] 

a >^© 7 7 » h A>t < 7, •? \s A ViMW^WiMm. 
[0002] 

J3-*.-rf (carbon nanotube) . Sit*:^*^^?-^ 

y^^-^ti. 1 9 9 1*. mB,e><,c£*)&g.2titci> 
<D-e&>*) (S.Ii.iima, Nature, 354, 56, 1991) . PM 

Vitc&Wcifv-tT A rJgrtJAftWC. -e©5feiSS* J 
1^1 OnmflJg-C^S. C©J:5ft*-^">^>^^- 

Tu-rib-c^wcffitofc^m^w-rs. mm, *>- 

#>i-s?x.-zrtP h<o^tmmWfi. 1 9 9 5^CC 

R.E. Small ey£ (A.C.Rinzler, Science, 269, 1550, 19 
95) iW.A.de Heer6 (w.A.de Heer, Science, 270, 11 
79, 1995) CWifS^l'-^tSSSntl^. 

[ 0 0 0 3 ] WUf . C©J;^4*-#>t-'fa-^ 
47 ^-Jl/Fx3 y^aV^^^^U-f (FED) ©J; 

^ ft 7 9 \- juf* x u -( ^itffl-j-sw 
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#iii3R(c»H?r**^W»«:« J fttW««*4MW'** 

0-121 24^$BlCfBtg?ilTt^. BP*>. MSB 
S«i=&fflti-C*ffl?Lrt«: #-sK>^- s ? * - ^^iltR^S 

"its 

[0 00 5] 

ffi©Pm££l!g&^£*>©'t , *«^ ^©Slft«. S^Sfc 
[0006] 

fcaua&MMittiam^awt* e n s. 

[0 007 ] 3^aS«KE»S ti**-JHi^U»m«c 40 
A-?> jr > £ )l^O^IWKM L/ef.ffiFL t^CitC 
©£5effc£|Sj±-f SCitf-CtS. *-^F«9«:3E«3n 

#-c* a. {§m&# * xts. 4oo~5oo xsa©a 

7*ti5~20wt%*I«$l£-f 2>©#<U» 0 £©£5 
KJ:»>. a«X«*v-FBtt*>6©iW(t*l»±-rSC 50 
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[0 00 8] *^ttlfltm©»tt-?tt. ^7-^>^-y ? 

$r-f-t»*>F. «7r 4 h*©K*W«©» 
St^-if St *-dOt/?a-ytt«X 
tfT-i'ftSTML. F. i'^r-TH* 

»ff©*a"ci»bfc *>©**»» otssbs-t*. -e-n-e 

i- *©*§■«. t.£*»cc*f ot 3 o ~7 o w t %m&m£? 
s. 

[0 009] VT-ifctlrtmcDtRttTtt. #a >t-fh7 
*' a > * h y A F . i"^ >W<D¥mWVim*mi-<D 

Wtts«&»o-cK»-r-s. ^n-en©^s«5 ^mfci 
u3o-70wt %?Mt^-r s„ n+i&mtWDW 

tt^-tt, S£^©li#MWft©»&«-<tO-c4>J: 

<,». &. a^iiM^.**jR©*ift : ?-**© 

&„ **.©«.•?«.* 5 /*m«TC. zti^txomk 
Kil/W h V©lMBHt£<».C» LT30~-70wt% 

[ooio] ##sB>itc j:smi?ftttim^ast©ssB»^ffi 
«. £j#*«fciB*§!£^j&-<r-5x:fi£. e^±k:^)i 

flSfSISi. 3tJ#««±©GnSI5ic«^)KaW$4©SS 
- h SXSi . tDTLicagl Ofc«£tt 

o x imtfn<DW&**%mr? sxs <t 
[ooi i ] *m>m&zn&i&m^m<Dm3kmik 

Ms*uriaa.*0fiw&iei. tifia^:J#*«±©iagB 

(S^-SXfli, Hiiie*ffl?LK«-?SStmtt*4©ot^iW^ 

^^^^•sjg^^a^tyx^i^ Y-mmtt 

Lxm*mimm>m$L j: f-%ft&-rz>xm t , wriBffl?L 
team v itn*tkmtt$&vm*<D&m l * -r s xs <t 

*Stfdi*«M»i-r*. ^!Mf4iltBAl^Ta 

Ail, tn?L©&Jft*»&ttf tCC <fc o "Ctf ^ ©*W35 L/ 
t,)„ C©^tC«fcSi. ^-JU®*i3 0 nm?MS©a*I 

[ooi2] £*>mftWt.tiim?m<Dmikijm 
-r-sifi.!:. «^»^«««^©ffie.5:ffi<-rsxs 

i. 3^f#«^cx^^>yv^i'^fiS;-rSX?ii. x 
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[ o o,i 3 ] mssmwrn*- ■> ^vm&tu y a > 

>©g#14^x y hx»f>^ffll>SctKJ:5, * 
SXS«. <HKj£#5*©l^«±©SarctT5©#» 10 

[0014] tnmzmmt z>jlw,z, mmwrn 

WKfb^B? * h u^x Fi-TSctai-f #-5. *T«S 
<b&W)*7* F U-^ hi-TSCi-C, *-;H*J©tl& 

f a> y < * y \s a \tmm^wmwmm>imm. 

[0 0 15] 

<m 1 m&m>® it*, mi mn^XDminktu*?- 
as<oma-c*s. 0i*#h8ot» #3&stj$8©«# 

Tt,>6„ ^©S»fflife*-Jl'3*iSfi-r^«l^« 
#V- PSM2 iy- F^@6©H3g-r£iifl^£-gCT 

V-FBB2ty- KiI6fXY7 FU*f£„ 
[0016] C ©*»JMB *CC*f ®"T 5<t^K7i 

driest i/"c, »nii«»«sa»»»83 n 
©±kj&$ § titcMwti: 7 s - f mm t . C ft(C&* u 

t"/7'B*Ml 0-'~l O-'To r tWS.<DMMMK 
[ 0 0 1 7 ] 0 6 B. <fc SSSMiBtfe^^S© 

IMF^^xa 0i + t>IF5-<^2 1 £*£MO/c<£> 50 
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©-e*-5> 0 06cc», rs- 
gitfc7i^^- c©s 

MI{|$l^g». a^©/c#>©iIH&y- > h u 
-v 1 9&cA7J3*x. Jt&t-^A >#©Hj&y-£#3> 
1 9*>6f r -5'ffl'JK^'f^'2 OtctU^Sti. V 

9«** + >ffiijF5-r;-!2 uc*tLxmg.jjfticz* + 

>5jsfTfctt£<fc 5«:*0fflJU + >l?J /< 2 1 b 
* v - FHS5 > 2 K*t IT Jffl:*j£ME%EPflirr 
5. «±©<k^«:ur. ##£Bj<DgiSiiHltf;^gBili 

[0018] M^&aiii-??®©* v- Fiesn^o v, y 
-hms*4oov. r^- f^s* i o kvm&icm 

r^fffi-r 47x-fx7u-h (cms b /cm^^^ 

1 0 0 0 0 c d/m 2 «±©«3feft©^fi»S^» 

[0019] #.tc. mszm^-c. ^mmmmomnwi. 

V- FBB2 *a»E>iit?. 3£^*ffi 1 ±fc. L < » 

ih^ 2 *mm?Zo *>v- FHE*g 2 zuimik. mmm 
* v - fsh^* mmmw icm#>&ts t . ^3 

(a) K^-TJ:5&ISWrBia#f#6n£„ 'Xtc, 03 

(b) K^-Ti^tC. C©y- F<a»)g5Kih-Jl/3* 

^•r-s. *-jv3«. ji^r©¥«ft7-o-fex{cme.n 

[0 020] >X«C. 03(c) (C7jrf«fc ^ K v m^-feHl 
tm©8Stt J F-4#HMfc#«l©a^ ! tt8 4*-;l/3rt(ca 

l/^F5:fflt^„ HfSB*«:J:S<!:. *-^<>^y^ 

a-y^©wft£u-c«. y-ri'*>F. «77-f 
^, ui^x FW^©w^<ttr« > ri";;u®is©^ 

[002 1 ] ^(C, 03 (d) (c^-r^^tc. y-F« 

«me ^. y- m@#f46©i£S£Eppja 
rtf^i. y- h^ffii3®©^-^-^>^^^Si^cS 
03 (f> (Dv-bmmfflnmti&otcibojiz- 
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y- h £ - r. > ^«^-CS> £ i)\ 03 

( f ) ©y- hs®ggpgiJ^fiS©^©>'^-->y*^ 

[0 02 2];X«:. 0 3 (e) CC^i: S3 

( c ) vwtihMc^mm^<mm-tmmt^!m 
©s-^s^r ^»yu. ^affc^s*^*^*^ 
s„ aaaaa. 45 o'cfflg.(D$mm*i7 j >t> %m io 

sws. *«k. 03 (f) (CTK-rjc^tc a-^&taa 

9 *asW 4. *»- F «SMD9 9 7 * F y V 

a© <fc *> ic . y- f aa s ©aa*M tbecam-cf? 9 

4. C©IStt*R4&*. 

[0 02 3] «_t©«a2ftt4tta&S«*#ffi*. fel 

ii/ttt, aasftri**?'; » f 

-5. rSJRStir«,»47«;» f #5 a* *i* 

«jfbfi*4t/ttt* S3 (a) Rtf (b) ©J:5tc, * 
l <c # v - F ea 2 . * - to&Mtfrtr 

•5. 03 (c) OH?. ST-ttiBtmolRtt?- 

4±ie©7 f F#?*©tiW*©a^*EPa&r#-- 

JV3fCffl«6iity 0 113 (d) ©IST> $4*015 

3j»"T?y- h««*^ldtr*. a»fc. 400-500 30 
•Cliff. iffl»ffl»4'r'<4>y-©*«{fc^*aa 
•*-S4#«:. 7 V 9 Ftf?X*MMU * -* 3 HWX. 

sff-i&tiittnzftmtz. c©«js*ffiKj:tn*. a?- 

[0 024] <»2 5BM0K*>H2«:. $#61P3©3I!2 H 

fw^«©«*«ca«^ »©«aia 0 2 «c > 

T. HI iRCWWJ^KMtia 1 4PDtf#£FtLT^ 
a2aa^©aattffiaTO©»#afi5tt. * 

l|?JWja?S4#l&5. BP*. #V-KE*2. y-Fa 

a b ©«««£*>& tti>a*. *-*3. a^atatm© 

**- httlM53V||tt<&. *V- Kie*l2 4 

;v3rtsiJ«c^»3n. *-ib3«y-h«S6Tan*"c 
^{cy-n&iMtt:a*>ti'ci>*. c©«fcs&a«Sfc 

©«e*ao<a»irc*.s. at. aaftiHa?&©a 
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[0025] 045r#SSbT. &2*ieBa©aajRtii 
«iP«©Ma2F8*»9J-r*. St. 134 (a) CCTnf 

j:9(c. £&sa 1 ©a?auaa. aaaasHftDa 
natcffisr&aatcpaff 1 o*»aw*. mm 
aaarcaa l fcs * ©a? «ctti«a©atfrf **sa-r 
s 7h-;u t »a& 0 . a^ttiatmoatt-?®*-^ 
^aaasnsaaccnaa 1 0 t©iygis 1 

X F fIIt5#a«l§I-C(ifS tA>. C©D3SP 1 
0*atti. HoTX^* FJt*Vh3lr»<>©t?*tlB:. 7 

# b y y y 7 7 -* syx » ycaa-r * c 

S. 5l*a*. C©EIgP10{C. *v-KB»2*JPJS 

■r -5. c ©# y - few 2 BEnJWffiXB*a*m<!>at4 
^*aaamL."ct>«*>&t». 

[0 02 6] #(C. 04 (b) {Cm-Ti^K. a*ffl&* 

(a?L> 1 2*»BWs*:a>©tmi incase 1 0 

ccaaWib. **SSJB*J{cfci,^-c«, caSBl0©*y- 
Fffits 2 ±tcr 5- v a«i 1 4f ULfc. c©r;u 

5--?A«l l»naSHtT«&. ifKI(C30nm 
W&acu. C©«fc 5 ^cilffl?L«:«^S!taiMif4©a«t-?* 
[0027] Aic. 04 (c) {c^-r«t5«c. c©r;u 

S-^A^l l«n«SKbU. ffl?L12*»BW*. 2 

0%^®*. 2 ov©aii£EP*n-r&. a»^m»r;u 

ivrut. a)5?B$w»i^ra?iK-c*s. c©<t^«caa 
Mfb*tf ^t^s (y- hiie^s) 1 3«a 
n. D30n mes©a?:^-r s«b?l 1 2 *sjK»^J0r 

COMftftKl 3©Ta5C^';T8*i^3n-Ct,» 

©^< r»*x » ^ > y^*-r 4 c 4 *w* L/t> 0 

[0 02 8 ] ^«C. 04 (d) {Cm-ri^K. 

jf^©03 (d) iRttc, a^iWBWtoaa-y-4* 
«f t^tt©a^*8 =&i!ffl7L 1 2 {ca»jit?„ 49sng^a 
K*ti>tB. a-iaa^a^aatc. a*stffltm©» 

^iLr*-^^/?^-^ #a^b^t(4U-cu 

5>^h*ac>-CH*. »C> 04 (e) K*ti5(C. 

«w>@a3R«S"c. y-hastme*iiau ie^© 
[0029] aatc. 04(f) icm? «fc 9 tc> m?l 1 

2«cas!)jiSn/c:*-jH>^^?^-^4 h©S 
?L1 2rtSR{C*-^>^y 5 1 *-7'4?:^5aL/fc„ CC 
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as. mn i 2 jiizsfus 1 4 ©y- Fttara i 3 *x ? * 

>y|**U «-?Sca»?40JSS^©SlBL/*tf c 

©smt/XSK: <*: o -c * - *> y -/ ? a - y 4 ©^a© 

y-FJfeHJil 3^i43ft> *»-y4 

iy- hms6©p B i©^*s*^±3ns„ 

[003 0] <msmwBi^>^mMmm-cit, ^nm 

Hjfi^sstsefc *) etc*. * i ^JWBffiifcJssawtaiS io 

U a >VBf&t 4Ci. * V - F fi» fcilt?»BS 
* v - F«B5 -f >©^gf ©/c*©XIM-C* 0 . Jlttft 

tc»i/<; 3 >*«±«:^KiUi i 6 *&f&-r z. *«:. 

-> 3 >a«Ji(c^|«»* F-f>ybTN + BXtt P 
+H&J&St/r:frV- F«*7 -T >©!B^iStn: ; £<Bi)ii'r 20 

[0 03 1 ] 05(a) KScT i^CC. ~>';3> 

1 5 ±©*iflwtj* 1 6 imn<o%m<»^z--y * 

«f 9 . C <M»»f fcK 1 6 ^*ttffltm©*ffrf*3fe 

fc, 05 (b) iCffrr *>y3>$«15(C*- 
Jl> 1 8 £7fJ(£-r 4. *-;H 8 ©JfcJ&ti&gtftli 1 6 % 

F-7-rxv^>y-cjgfiEbr4> 
^#-^©*»&;^sastt***r*£. *->!/ 

«*©IS«fflK:*ft,-c:fc9*>yi/-- hrt$St,<£tt£ 
fe*>. 05(b) Kwt J: 9 ftlf? 5 » Fjptt*>ft& 

[0 03 2] 05 (c) (CTfi-f <fc5«: v Igl^SS 
£tt©H3 (d) iBWc. *?tttfttffi«>flKtt?&W 40 
«Mt^5©S^8 4*-^l 8«cJS«>i&if. *^)!rSJfJ 
flWcteOtB. JM*a»B»£IBI*K:. « ; fficW*m© 

uy^Ftffll>fc. 05 (d) K^-TJc^CC^ y 

--F*ffi1#tt6ft*8r9-S. *39WB*«:*«r»'Ctt. * 
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[0 03 3 ] 05(e) ICmrZ'ilC. ^Wttii 
tW©*t4^ i**Wb£«J©«£*l8 £7 9 -»yu 
«BMt^ft*jllMHft*-f4. iSS^Bm. 4 5 0'CSS 
©JSMfiSfctT^. 2/-*>y^ 5 L *-7'4§:*-JH 8 
F*ggp(cg|#-rs. ftfttc. 05 (f) {C^-Tcfc^fC. « 

^■ttiu*-?«jbas©y-h««w»*»*i/. y-m 

SI^PSP 9 ZiffM-f 5 . y- h *ffiB8D8B 9 ©JBfS« 7 
* F >; v y 9 7 h - i F 9 A x 9 ^> y-c^iKMf 

[0034] 

*»w«cj:4t, *^-«cw*m©awt j f- 

*>6 fc 5*l?ttttMW**IH*C«}* L. X Yv I- 'J * X 
[Hffi©1B*tt»W] 

[01] ® I HSS^©*WffiCtii«^©f-«a0. 
[02] ^2^teff^©^)Btm^ : ?-iS©MtS0. 

[ 0 3 ] m 1 39BftB©ttJh6k a*f *©«ani*rffi 

0o 

[ 0 4 ] m 2 mmmm<Dmmi.Bim^m<Dmmxmmm 
0. 

[05] *3»i^»©w*a«**©i^«Kif 
0. 

[06] *«WKJ:S«®B^SJM©*a^f*ia. 

[«FJt©BMI» 

1 

2 #V-FB£ 

3 *-Jl> 

4 «i?*atm©»s-7- («s»ttw* ; f«) 

5 y- mmm 

6 y- HSffi (ESS) 

7 *SMWWF-«7U-f (DX) 

9 y- h*g©panaj 
i o ^^*«±©iasi5 

1 1 TASi'JAS 
1 2 *ffl?L 

1 3 TJUS-OA©^^ 

14 s n s««©y- f 

1 5 ix'J 

1 6 ix'J 3>©^K<b^ 

1 7 #-J!/*JBdFr4;fctf>©3fc 

1 8 S 9 Ft*©*— ^ 

1 9 =3> 

2 0 

2 1 X+ + >ffllJF^W^* 



(9) 
[05] 
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